SPAR - BRAMPTON {355) Critical [tems List . SRMS

9445 AIRPORT RD
GIL Reté: 3186
ARAMPTON DNTARIO L&S4J3 Revision: 0 FMEZ Rav: O
System: SRMS

Subsystem: EFECTRICAL SUB.EYETEM
Assembly Deac: Servo Power Asnplier

Part NumbGaerig): S1140F1177-3 SM40F11 775

hemn:

Function: Fitter Board Axsambly Fiters J8v10 3FA. Fubers secondary wolages 1o pashtion sncoder, cornmotatar
end tachometer SCU. Provides backup relay to switch mator ka backup arve,

Failure Mcde: Loss of or degraded +5 V or +10 V to PE and CSA.

HW Fung, Screen Falleres
Criticality: T 1R

Missian Phage: Orbit

Cause{s): Fimer Board Damamnly Dagraced +10VDC power o poaition ancoadar and eommutation acanner assembly.
Dagradad +SWDC powsr 16 posibon dnoodwr and eammutation seanner asgembly.
Lows of +10VDC or +5WV0C b2 posltion encoder ard commuhstion scanner
ARmmCy.

Fallure effect on
unithend tem:
Lesk of or degradeo power o Pasition Eneader and Commutation Scanner Assembly. Fasttlon Encoder dits and Commutater data may b
comu. Foaslble losg of direct dive,

Worst Caxe: Unespected motion, Sluggiah jeirt. Auobraios.

Redundant Paths: Autabrakes (b Sai S System;.
Direct Drive (I Available).
Backup Drive.

igtantion Rationale

Design:

TrRNSKNTIATE 3nd INOUCLONS AN designad GOACITCaly for e appihcatcn. Thess are tondwound und Uitirs 3 Temie cors maieral. Choica
of wire size and of inaukation mledsl enaure that the derating requirements of SPAR-RME-PA, 003 dra et

Tha SFA board is fabricated peing Syurfase Mount Technology (SMT). This 5 a FAWE assembly techreiogy in which tha Componants ara
Soldered 10 the soliar pads on the surfacs of the PWE. Tha significant advartags of this b ietoldy i Lo wnabie tha parts @m the baerd (o be
MIETR SARSAY BACKS, 1 MCILGA 1o AN YOLITS K WG of tha AESAmLN.

Ths coumeibly protsen o highly attemedend. Tha farts ofn Mecfbed of the: bosrde woing 3 compuler controlied "plok and place™ machine. The
aubsequant soldering operstin is perforted wking o bult fftsca, in which tha time and empeorw thermal rofte ot the FYE aseamibly &
expuizied b s gty eanbraliad and optimoe to enclre proper part soldaring atiaahment. The aosemibsly i3 monutsctured onder documerted
procadures and quuEldy corirols. Thesa controbs whe drencaed Proughout the kassmbly, irmpection and teding of the urt. This inspactian
inGucks wonmEMship, companant mounting, acidening, snd conformal coating bo srere that it i i Scoordange wilh the NHEB 5300 standands.

The SMT e used for the SPA PYWE avesmbly fors Dncergees 3 full qualificolion pesgtern, and ssserbina produeed on this line e usad in
aiher GEbcd prograno

The simLi omed desiin M bowsn raviewend b arsiine Adenieta somucior wirdth and separatisg 2md b esnfirm sppoopriste dirae mases of
E0icer pada mnd of cComponET hold provisors.  Farts mounting methods ars controlisd ™ sccordance with MSFC-ST0-1548, MSFC-5TD-138
and SASD F573T5T. Thickh docLminis raduine approsad mourting methoss, Siness MHs and corm pahent ety

COUALIFICATION TESTS - The SPA i3 subjeched b ihe fodowing qualfcaticn tesing:
. VIBRATION: Each nxin of te GM i subjscted o Flight Acceptance Yibration Test (FAVT), Qualification Acceptance Vibration Test {QAVT),
and Cemkilicetien Vibrten Tests (GVWT) in accohgancs with the 3FA Vibration Tes! Frocadise (S25588). The (evel and duration for FAYT 585
pﬂrﬁg‘l-ll"lﬂﬂ'ﬂ'l'lhllﬂﬂfmiﬁm and duratien for GAVT i5 a3 per Flgure 7 and Table 2 of S265596; the Wy and quraton for VT ie
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az per Figure 8 and Table of BIE5E5. At the end of the (hrae xuscessia randam vikration test in sach ast. boih dirsctions {+i-3 o mach af ‘
Axi9 i subjacied to & shack pulse tast 3¢ par Fgura O af 828588

THERMALAACUURM: QM TYAC Tesl & in accordance wilh Figune 5 of the SRA TVAC Test Procsdura (B20585), with ful
Functicnal'Parametric Test perforied ot levals of +E0 degrees C and -35 degrees C, and non-gperaling at -54 degrees C. The Quafifiewtion
FASLINT VRIS dUing TVAS is 141075 torr or lesx. Tha total teei duration is 7 1/2 eycles Tha OM SPA & subjected ta a minimum of 1000
Rowrs of life testing and 1000 pewer On-OHf cycha,

EMG: Tha M I8 Bubjeched o EMC Testimg (teats CEOMACEDI, CEQT, . , , and RES34Y i ;

SPA EME tost Proaeeiore (826477) based on ML o o dia - o0 G501, G802, CR08, RE02, RE02. and RE0Y) in avcordance with the

UNIT FLIGHT ACCEPTANCE TESTS - The FM SRA is submected 1o e Ioliowing acceptare testirg:
YVIBRATION: FM Acceplancs Visration Test (AT} in acooedance with the SPA Vikrafion Test Procegu e (H2E5A8, with (mvel 3nd dursdion as
per Figure © angd Tapie 2 of 826588,
THERMALAVACULM: F TYAC Test is in accordancsa with Figure & of the SPA TVAC Tast Proceches (B2ESAE), with leveds of «29 degrees O
ard -235 oagraea for a duration of 1 172 cygles. The vacuum (dvms duning Accapiancs TWAC Test m 1 K1 0H-E oy or ks

JOINT ZRU TESTS - The 5PA is tested a2 part &f i s (ambient and vibraton bests anly). The ambient ATF for the Shawdar Joint
Etbew Joint, and vriat Jont are as per ATP 2001, ATP 2003, and ATF 2005 respaciively. The vikration test for the Shoukler Jeint, and E.Ibluw
o Wiesl Jeint are as per ATP 2000, ATP 2004 and ATP 2006 respectrealy. Thmugh wire furction, Sontinuily and elsctotal akation [ests ae
perfomed per TP.253, -

M'FE-C HANICAL ARM REASSEMBLY ~ The SPA's/\koints underga a mechanical arm int=gration stage whers sectncal checks are perlommen
pac TP 2007,

MECHANICAL ARM TESTING - The cuigning Spiit-wm = annfisised on the Strongback and the Maripulaber Amm Checkeut by parformed
par ATP 1832,

FLIGHT CHECKOUT: PORE QFE Chackout {2l vehicies} JGC 16287,

InERaCEion:

Urils are manufacturd under documerted quallly oonirols. These canirols are axercised throughout design progurement, plannirg,
PeCenAy, Processing, fabnceton, sseambly, tscting and shipping of the units. | Mandstory imapection paints am smploysd at variows stages of
fabricatian, assarntdy, ard tesl. Gowermment source repeation ks imoked at vanous conirol s,

EEE parts intpachon is perfomed 23 required by SPAR-RMS-FA.Q0), Each EEE part is quaiifed af the part level 1o the requirements cﬂe.
Zpplicable specification. All EEE parta arm 100% screacsc and bumed-in, 85 a minimum, 29 reauired by SPAR-RMS-FA (03, By the Supplie®
DPA is performied as required by FAOG3 an a randoemty sakested 35 of parts, mudmum 5 plecss, Miirtum 2 pieces for aach ki number/date
code of parls regeived. Al Gevily Govites Be subjected 1o TOD% PIND. Wirs i procured to specification MIL-W-I275 or MIL-W-E1331 and
Inspactad ang tested ko NADA JECMBOE0 Standard Mumbar DEA

Receiving Inspection verfles that all pants recaived ane & kdentified I the procursmant cozumanis, that i phyeisl damage has socumed Lo
parts during shipmart, that the racaiing doeutents provide adeguate tracaabdty miametion and screening dat clearty identifles scoeptable
pArts,

Farts ara InEpAcisd Mroughaut Manhyfachine and JSGAMLY 35 3P profyiste to the manufactuling stoge campleted. Thess nspections includs:

Frinted mrcuil board wepachan tor track separation, damage and adequacy of plated hrough Meles, component rounting inspeclon for
comect soidaring, wirs laoping, strepping, sic. Oparators and inspactors are traived ang cetied to MNASA NHE S300 4{88-1) Standar.
Lanformal coating fespeadctinn for adequate processing s performed using Jkraviobs (it lechisgues. P.C. Boird nsailaion inspacton nciuces
chacks for comact hoard instalton, lignmant of boards, propaer connecton Sotact Mmating, wire routing, strapping of witsn o, Pot P,
Board rustallation mspection ndwdes ceaniness and workmanship (Spargovermment rep, mangdaieny inmpection poirt).

Unit Pre-Acceptancs Text inapection. which (nciudes an sudt of lower tier inspaction compietion, as buik confipuration vanfication ta o
G i (mancalory inepection poad). A unil Text Readiness Revaw (TRE) s inciuces verificalion of iest personmed, =t documents,
(st aryLiprwrt calibiaianssabdation shatio Sl hardwitin cehlgurtion & domened by Q4 in conunchion with Englnesdng, Rallabilly,
Ceonfiguration Contral, Suppller as applicable, ard he Qovemment Neprdsantaiive, o to the atar of any fommal 1egting [ACeptantce of
Cualifisation). Unit level Asceptance Tesinng (ATP) noludes ambiart performance, tharmal st dixedion teeting {Sparigovernment rep.
rmandatory inspacticn poar),

Integration of unit te Joint SRU - Inspections include grounding checks, connetiors for bant or pushback contacts viswl, chearilinmss,
interconmest wiring and power up best to the appropriste Joint inspection Test Froosdire TP}, Joirt vl Pre-Accapance Test mepection,
insludes an audit of |ywer ter Itspection completon, as bullt configuration vedficaten o s deaign st=. Joit vl Accactaes Tating (ATF)
inEiLdes ambiant And vibeaion Ay [SARI CUTITEN Tef MARIATARY INSpPaction paint.

Mechanical Anm Reagsambly - the integration of mechaniesal amm ebbassemplles to fem the aassmbiad anm. Jnzpectione s parformed 2t
cuch phaasa of integralion wiich indludes slectricl aheoke, through wiring dhacks, wiring rauting, inbarfacs eonnectors for bent of pushback
contpcts et Mechanical Arm Testing - Strongback and fal foor amberd parformancs teat (Sparigoveramen rap. mandatony N petion poind).

OMRSD Offine: Povar-up sm. Verity no Postken Encoder BITE amors.  Verlfy aalabiity of Direc Drhve,

QMRSD Online
Installatian:

. DMRAD Snline Power-up anmm. Verily no ABE commnication faikres or BITE srrore. Vanify jeirt at 0+~ 0.5 dogrees.  Vedily no Position Encodar BITE ‘
Tumaround: emors. Verffy availability gf Qirecd O,
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Screan Fallre: A: pasg
BE Pas
C: Pass

Crew Tralmng: The crew will be trained 1o ahweys obasrve whathar tha 2mm s reaponding prapery s commandz  |f i isn'y, Apply brakes,
Crew Action: Select Direct Diive if availatee If VD rol availnbla salect Back-up Dive. Single/Dirset Dmve switeh ghoukd be pualssd by maintan prOpEY rates

Cperational EMect: Cannol use Computer Supportad modes. Cirect Cive may not be available. Aotobnakes. Beck-up i nakable, Am will ns alop automatically it
Fallure af the auncbrake spstém has préviously ctumed. Brakee can be appied marwally,

Mission Operate urdar varnisr ries within approsdmataly 10 B of strusture. Tha oparelor must be abée o detac: that the am o tespanding prapery (o

Constraints: commands we window and/or CTTV views during il am operaliens. AUt trajeciories mUNt be daskanad 1o come no cimer than BpErodmatay
S 1 from strusturs.

\pprovais:

‘unctions! Grogp Name Position Talephune Date Signed  Statux
‘mgineer Hiltz, Micheel/ SPAR-BRAMPTON Systems Engineer 4534 Deldaras Sigrad
‘ekability Moigaard, Lana ! SPAR-BRAMPTON  Reliabikty Ergineer £590 DEMargs Sigrred
'ragram Management Offic  Rice, Craig ! SPAR-BRAMPTDN Technical Prograrn Manager a2 DMarss Sagned
bsystemn Manager Glenn, George ! JSC-ER PMS Subsystem Manager [4B1) 4531516 30Marp@ Sigried
echnical Manager Alllzan, Ron /! JIC-NWE RM% Project Enginesr JSO {FlA) 4234072  J9ApSE Sigred
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